Biochemical characterization of Leishmania major aquaglyceroporin LmAQP1: possible role in volume regulation and osmotaxis.
The Leishmania major aquaglyceroporin, LmAQP1, is responsible for the transport of trivalent metalloids, arsenite and antimonite. We have earlier shown that downregulation of LmAQP1 provides resistance to trivalent antimony compounds whereas increased expression of LmAQP1 in drug-resistant parasites can reverse the resistance. In this paper we describe the biochemical characterization of LmAQP1. Expression of LmAQP1 in Xenopus oocytes rendered them permeable to water, glycerol, methylglyoxal, dihydroxyacetone and sugar alcohols. The transport property of LmAQP1 was severely affected when a critical Arg230, located inside the pore of the channel, was altered to either alanine or lysine. Immunofluorescence and immuno-electron microscopy revealed LmAQP1 to be localized to the flagellum of Leishmania promastigotes and in the flagellar pocket membrane and contractile vacuole/spongiome complex of amastigotes. This is the first report of an aquaglyceroporin being localized to the flagellum of any microbe. Leishmania promastigotes and amastigotes expressing LmAQP1 could regulate their volume in response to hypoosmotic stress. Additionally, Leishmania promastigotes overexpressing LmAQP1 were found to migrate faster towards an osmotic gradient. These results taken together suggest that Leishmania LmAQP1 has multiple physiological roles, being involved in solute transport, volume regulation and osmotaxis.